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DETAILED ACTION 

1. This Office Action is in response to the Application, 10/576,708, filed April 21 st , 
2007. 

Priority 

2. Receipt is acknowledged of papers submitted under 35 U.S.C. 119(a)-(d), which 
papers have been placed of record in the file. 

Claim Rejections - 35 USC §112 

3. Claims 2, 6, 8, 9, and 11 - 18 are rejected under 35 U.S.C. 112, second 
paragraph, as being indefinite for failing to particularly point out and distinctly claim the 
subject matter which applicant regards as the invention. 

Claim 2 is indefinite for the use of the term 'loosely coupled' with reference to the 
relationship of the feedback winding and the primary winding. Two windings are either 
coupled or they are not coupled, and the coupling factor depends on a variety of system 
variables; turns ratio, common winding core, leakage inductance, etc. All dependent 
claims of claim 2 are also held as being indefinite under 35 U.S.C. 112 second 
paragraph due to the indefinite issues of said parent claim 2. 

Said claims 6, 8, 9, 14, 16 and 17 are held to be indefinite because of the use of 
the terms; setting current, setting value and setting voltage. The specification defines 
upper and lower settings and the operation of the claimed invention depends greatly on 
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which of these it is. Therefore, upper or lower setting currents, values or voltages need 
to be specified to overcome the indefinite issues of said claims. 

Claim Rejections • 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1, 3 and 10 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Yoshikawa (JP 08-205539, filed 1/18/1995, dated 8/9/1996). 

Regarding claim 1, Yoshikawa teaches: A boost reactor (Fig 1 [L1]) which 
receives power from a rectified AC input voltage (Fig 1 [10, 11]) for correcting power 
factor (Paragraph 20); a main switch which is turned on and off (Fig 1 [Q1]; Paragraph 
11); a converting section which turns the input voltage into smooth output DC voltage 
(Fig 1 [D5, C1]); and a control section (Fig 1 [3]) which controls the main switch to 
output a specific voltage and controls the switching frequency according to a switch 
current (Fig 1 [Ri, G]; Paragraphs 16-19). 

With respect to claim 3, Yoshikawa teaches: the control section comprises: an 
error amplifier (Fig 1 [30 and 31]) amplifying an error between the output voltage (Fig 1 
[A form 2]) and a reference voltage (Fig 1 [B]) to generate an error voltage signal (Fig 1 
[C]; Paragraph 12); a current detecting section (Fig 1 [R, G, 4 and CP1]) of the main 
switch; a frequency control section (Fig 1 [34, 35, and CP1]) and a pulse width control 
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section (Fig 1 [36]) which controls based on the error voltage and the frequency control 
section and applies the pulse to the main switch. 

In regards to claim 10, Yoshikawa teaches: the control section comprises: a 
current detecting section (Fig 1 [R1, G, 4, CP1]) which detects a current in the main 
switch; an error amplifier section (Fig 1 [30, 31]) which amplifies an error between the 
output voltage (Fig 1 [A from 2]) and a first reference voltage (Fig 1 [B]) to generate an 
error voltage signal (Fig 1 [C]); a current detection amplifying section (Fig 1 [CP1]) 
which amplifies an error between a voltage which is proportional to the current detected 
by the current detection section, and a second reference voltage (Fig 1 [F]) to output a 
voltage amplifying signal (Fig 1 [H]); a voltage varying (Fig 1 [33]) section which outputs 
a voltage signal (Fig 1 [F]) obtained by varying the voltage amplifying signal of the 
current detection amplifying section according to a value of the error voltage signal form 
the error voltage generating section as the second reference voltage (Fig 1 [F]) to the 
current detection amplifying section (Fig 1 [CP1]). 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 4 - 6, 8 are rejected under 35 U.S.C. 103(a) as being unpatentable over 

Yoshikawa (JP 08-205539, filed 1/18/1995, dated 8/9/1996) as applied to claim 1 
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above, and further in view of Hwang (US 2003/0222627 A1, filed 5/21/2002, dated 
12/4/2003). 

Referring to claim 4, Yoshikawa fails to teach: the control section sets the 
switching frequency to a lower limit frequency when the current flowing into the main 
switch is at or below a lower limit current setting; the frequency control section also 
having an upper limit if the current approaches an upper setting limit. 

Hwang though teaches: the control section sets the switching frequency to a 
lower limit frequency when the current flowing from the rectifier is at or below a lower 
limit current setting; the frequency control section also having an upper limit if the 
current approaches an upper setting limit (Paragraphs 38, 81). 

Hwang teaches pulse frequency and width modulation and also that the supply 
circuit which is very similar to that of Yoshikawa has certain limits as to the current of 
the main switch, the energy stored in the reactor and the frequency at which the switch 
is operated and how they relate to one another, therefore it would have been obvious to 
one of ordinary skill in the art at the time the invention was made to incorporate the 
frequency modulation techniques, and system current, voltage and frequency limits of 
Hwang with the system of Yoshikawa for the purpose of better system control and 
increased system security by protecting system devices with said operating limitations. 

In regards to claim 5, Yoshikawa fails to teach: the control section sets the 
switching frequency to an upper limit when the current flowing into the main switch is at 
or above an upper limit, and the control section stops switching operation of the main 
switch when the current is below a lower limit. 
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Hwang teaches, however: the control section sets the switching frequency to an 
upper limit when the current flowing from the rectifier is at or above an upper limit, and 
the control section stops switching operation of the main switch when the current is 
below a lower limit (Paragraphs 19, 38, 61, 81; Hwang teaches that the input current 
can fall to zero which indicates that at low load levels, the switching frequency is 0Hz, or 
very nearly that, and that the switching is stopped.). 

Hwang teaches pulse frequency and width modulation and also that the supply 
circuit which is very similar to that of Yoshikawa has certain limits as to the current of 
the main switch, the energy stored in the reactor and the frequency at which the switch 
is operated and how they relate to one another, therefore it would have been obvious to 
one of ordinary skill in the art at the time the invention was made to incorporate the 
frequency modulation techniques, and system current, voltage and frequency limits of 
Hwang with the system of Yoshikawa for the purpose of better system control and 
increased system security by protecting system devices with said operating limitations. 

Regarding claim 6, Yoshikawa fails to teach: the control section sets the 
switching frequency of the mains switch to a minimum when the current is at or below a 
limit, and at a maximum when the current is at or above a limit. 

Hwang though, teaches: the control section sets the switching frequency to a 
lower limit frequency when the current flowing into from the rectifier is at or below a 
lower limit current setting; the frequency control section also having an upper limit if the 
current approaches an upper setting limit (Paragraphs 38, 81). 
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Hwang teaches pulse frequency and width modulation and also that the supply 
circuit which is very similar to that of Yoshikawa has certain limits as to the current of 
the main switch, the energy stored in the reactor and the frequency at which the switch 
is operated and how they relate to one another, therefore it would have been obvious to 
one of ordinary skill in the art at the time the invention was made to incorporate the 
frequency modulation techniques, and system current, voltage and frequency limits of 
Hwang with the system of Yoshikawa for the purpose of better system control and 
increased system security by protecting system devices with said operating limitations. 

With respect to claim 8, Yoshikawa teaches: the control section reduces the 
switching frequency of the main switch when the current in the main switch decreases. 

Yoshikawa however fails to teach: that the control section reduces the switching 
frequency when the average current in the main switch decreases to or below a certain 
value. 

Hwang however does teach: the control section reduces the switching frequency 
of the main switch when an average value of the current flowing from the rectifier is at or 
below a predetermined value (Paragraphs 12, 19, 38, 61, 81). 

Hwang teaches pulse frequency and width modulation, an average current mode 
technique for normalizing control to sudden surges and sags in current due to load 
requirements, and also that the supply circuit which is very similar to that of Yoshikawa 
has certain limits as to the current of the main switch, the energy stored in the reactor 
and the frequency at which the switch is operated and how they relate to one another, 
therefore it would have been obvious to one of ordinary skill in the art at the time the 
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invention was made to incorporate the frequency modulation techniques, and system 
current, voltage and frequency limits of Hwang with the system of Yoshikawa for the 
purpose of better system control and increased system security by protecting system 
devices with said operating limitations. 

Referring to claim 9, Yoshikawa fails to teach: the control section stops main 
switching when an average value of the main switch current is less than or equal to a 
limit value, and that switching starts again when the output voltage falls to a limit 
voltage. 

Hwang however, teaches: the control section stops main switching when an 
average value of the rectifier current is less than or equal to a limit value, and that 
switching starts again when the output voltage falls to a limit voltage (Paragraphs 19, 
38, 61, 81; Hwang teaches that the input current can fall to zero which indicates that at 
low load levels, the switching frequency is 0Hz, or very nearly that, and that the 
switching is stopped, and it would be obvious that the switching would need to start 
again as soon as the load demand increases causing the output voltage to fall to a 
certain limit value.). 

Hwang teaches pulse frequency and width modulation and also that the supply 
circuit which is very similar to that of Yoshikawa has certain limits as to the current of 
the main switch, the energy stored in the reactor and the frequency at which the switch 
is operated and how they relate to one another, therefore it would have been obvious to 
one of ordinary skill in the art at the time the invention was made to incorporate the 
frequency modulation techniques, and system current, voltage and frequency limits of 
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Hwang with the system of Yoshikawa for the purpose of better system control and 
increased system security by protecting system devices with said operating limitations. 

6. Claims 2, 1 1 and 18 rejected under 35 U.S.C. 103(a) as being unpatentable over 
Yoshikawa (JP 08-205539, filed 1/18/1995, dated 8/9/1996) in view of Peron (US 
2004/01 1 3596 A1 , filed 3/8/2002, dated 6/1 7/2004). 

Regarding claim 2, Yoshikawa teaches: A rectifier and AC power supply (Fig 1 
[11, 10]); a control section (Fig 1 [3]) which controls the main switch (Fig 1 [Q1]) to 
shape an AC power supply current to a sine wave (Paragraph 20; This is performed by 
any power factor correction (PFG) system, aligning current waveform to a voltage 
waveform.), controls an output voltage of the smoothing capacitor (Fig 1 [C1]) to a 
predetermined voltage (as do all voltage converters), and controls a switching frequency 
of the main switch according to current flowing in the main switch (Fig 1 [G via R1]; 
Paragraphs 16-19). 

Yoshikawa fails to teach, however: a boost reactor with primary and loosely 
coupled feedback winding; a first series circuit from the one rectifier output to the other, 
and includes the primary winding a first diode and a smoothing capacitor; a second 
series circuit from the one rectifier output to the other which includes the primary 
winding, the feedback winding and a main switch; and a second diode connected 
between a junction of the main switch and the feedback winding and the smoothing 
capacitor. 
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Peron, though, does teach: a boost reactor with primary (Fig 5 [L0]) and loosely 
coupled feedback winding (Fig 5 [L]); a first series circuit from one output (Fig 5 [2]) to 
the other (Fig 5 [5]), and includes the primary winding (Fig 5 [L0]) a first diode (Fig 5 
[DL]) and a smoothing capacitor (Fig 5 [CO]); a second series circuit from one output to 
the other which includes the primary winding (Fig 5 [L0]), the feedback winding (Fig 5 
[L]) and a main switch (Fig 5 [K]); and a second diode (Fig 5 [D1]) connected between a 
junction of the main switch (Fig 5 [K]) and the feedback winding (Fig 5 [L]) and the 
smoothing capacitor (Fig 5 [CO]). 

Peron and Yoshikawa both teach voltage conversion devices therefore it would 
have been obvious to one of ordinary skill in the art at the time the invention was made 
to use the boost reactor with the primary and loosely coupled feedback windings with 
the feedback diode of Peron in place of the boost reactor of Yoshikawa for the purpose 
of increasing the overall maximum amount of energy capable of being stored in the 
system reactance, allowing for higher efficiency and more effective power transfer. 
Another obvious means would be to have the feedback winding fully coupled to the 
primary winding, increasing the magnetic coupling ratio and further increasing energy 
transfer. 

With respect to claim 1 1 , Yoshikawa in view of Peron teaches: the control section 
(Fig 1 [3] of Yoshikawa]) comprises: an error amplifier section (Fig 1 [30, 31]) between 
the output voltage (Fig 1 [A, 2]) and a reference voltage (Fig 1 [B]) to generate an error 
voltage; a current detecting section (Fig 1 [R1, G, 4, CP1]) which detects current flowing 
in the main switch; a frequency control section (Fig 1 [34, 35, and CP1]) and a pulse 
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width control section (Fig 1 [36]) which controls based on the error voltage and the 
frequency control section and applies the pulse to the main switch. 

In regards to claim 18, Yoshikawa in view of Peron teaches: the control section 
(Fig 1 [3] of Yoshikawa) comprises: a current detecting section (Fig 1 [R1, G, 4, CP1]) 
which detects a current in the main switch; an error amplifier section (Fig 1 [30, 31]) 
which amplifies an error between the output voltage (Fig 1 [A from 2]) and a first 
reference voltage (Fig 1 [B]) to generate an error voltage signal (Fig 1 [C]); a current 
detection amplifying section (Fig 1 [CP1]) which amplifies an error between a voltage 
which is proportional to the current detected by the current detection section, and a 
second reference voltage (Fig 1 [F]) to output a voltage amplifying signal (Fig 1 [H]); a 
voltage varying (Fig 1 [33]) section which outputs a voltage signal (Fig 1 [F]) obtained by 
varying the voltage amplifying signal of the current detection amplifying section 
according to a value of the error voltage signal form the error voltage generating section 
as the second reference voltage (Fig 1 [F]) to the current detection amplifying section 
(Fig 1 [CP1]). 

7. Claims 12 - 14, 16 and 17 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Yoshikawa (JP 08-205539, filed 1/18/1995, dated 8/9/1996) in view 
of Peron (US 2004/0113596, filed 3/8/2002, dated 6/17/2004) as applied to claim 2 
above, and further in view of Hwang (US 2003/0222627 A1, filed 5/21/2002, dated 
12/4/2003). 
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Referring to claim 12, Yoshikawa in view of Peron fails to teach: the control 
section sets the switching frequency to a lower limit frequency when the current flowing 
into the main switch is at or below a lower limit current setting; the frequency control 
section also having an upper limit if the current approaches an upper setting limit. 

Hwang though teaches: the control section sets the switching frequency to a 
lower limit frequency when the current flowing from the rectifier is at or below a lower 
limit current setting; the frequency control section also having an upper limit if the 
current approaches an upper setting limit (Paragraphs 38, 81). 

Hwang teaches pulse frequency and width modulation and also that the supply 
circuit which is very similar to that of Yoshikawa in view of Peron has certain limits as to 
the current of the main switch, the energy stored in the reactor and the frequency at 
which the switch is operated and how they relate to one another, therefore it would have 
been obvious to one of ordinary skill in the art at the time the invention was made to 
incorporate the frequency modulation techniques, and system current, voltage and 
frequency limits of Hwang with the system of Yoshikawa for the purpose of better 
system control and increased system security by protecting system devices with said 
operating limitations. 

In regards to claim 13, Yoshikawa in view of Peron fails to teach: the control 
section sets the switching frequency to an upper limit when the current flowing into the 
main switch is at or above an upper limit, and the control section stops switching 
operation of the main switch when the current is below a lower limit. 
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Hwang teaches, however: the control section sets the switching frequency to an 
upper limit when the current flowing from the rectifier is at or above an upper limit, and 
the control section stops switching operation of the main switch when the current is 
below a lower limit (Paragraphs 19, 38, 61, 81; Hwang teaches that the input current 
can fall to zero which indicates that at low load levels, the switching frequency is 0Hz, or 
very nearly that, and that the switching is stopped.). 

Hwang teaches pulse frequency and width modulation and also that the supply 
circuit which is very similar to that of Yoshikawa has certain limits as to the current of 
the main switch, the energy stored in the reactor and the frequency at which the switch 
is operated and how they relate to one another, therefore it would have been obvious to 
one of ordinary skill in the art at the time the invention was made to incorporate the 
frequency modulation techniques, and system current, voltage and frequency limits of 
Hwang with the system of Yoshikawa in view of Peron for the purpose of better system 
control and increased system security by protecting system devices with said operating 
limitations. 

Regarding claim 14, Yoshikawa in view of Peron fails to teach: the control section 
sets the switching frequency of the mains switch to a minimum when the current is at or 
below a limit, and at a maximum when the current is at or above a limit. 

Hwang though, teaches: the control section sets the switching frequency to a 
lower limit frequency when the current flowing into from the rectifier is at or below a 
lower limit current setting; the frequency control section also having an upper limit if the 
current approaches an upper setting limit (Paragraphs 38, 81). 
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Hwang teaches pulse frequency and width modulation and also that the supply 
circuit which is very similar to that of Yoshikawa has certain limits as to the current of 
the main switch, the energy stored in the reactor and the frequency at which the switch 
is operated and how they relate to one another, therefore it would have been obvious to 
one of ordinary skill in the art at the time the invention was made to incorporate the 
frequency modulation techniques, and system current, voltage and frequency limits of 
Hwang with the system of Yoshikawa in view of Peron for the purpose of better system 
control and increased system security by protecting system devices with said operating 
limitations. 

With respect to claim 16, Yoshikawa in view of Peron teaches: the control section 
reduces the switching frequency of the main switch when the current in the main switch 
decreases. 

Yoshikawa in view of Peron however fails to teach: that the control section 
reduces the switching frequency when the average current in the main switch 
decreases to or below a certain value. 

Hwang however does teach: the control section reduces the switching frequency 
of the main switch when an average value of the current flowing from the rectifier is at or 
below a predetermined value (Paragraphs 12, 19, 38, 61, 81). 

Hwang teaches pulse frequency and width modulation, an average current mode 
technique for normalizing control to sudden surges and sags in current due to load 
requirements, and also that the supply circuit which is very similar to that of Yoshikawa 
has certain limits as to the current of the main switch, the energy stored in the reactor 
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and the frequency at which the switch is operated and how they relate to one another, 
therefore it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to incorporate the frequency modulation techniques, and system 
current, voltage and frequency limits of Hwang with the system of Yoshikawa in view of 
Peron for the purpose of better system control and increased system security by 
protecting system devices with said operating limitations. 

Referring to claim 17, Yoshikawa in view of Peron fails to teach: the control 
section stops main switching when an average value of the main switch current is less 
than or equal to a limit value, and that switching starts again when the output voltage 
falls to a limit voltage. 

Hwang however, teaches: the control section stops main switching when an 
average value of the rectifier current is less than or equal to a limit value, and that 
switching starts again when the output voltage falls to a limit voltage (Paragraphs 19, 
38, 61, 81; Hwang teaches that the input current can fall to zero which indicates that at 
low load levels, the switching frequency is 0Hz, or very nearly that, and that the 
switching is stopped, and it would be obvious that the switching would need to start 
again as soon as the load demand increases causing the output voltage to fall to a 
certain limit value.). 

Hwang teaches pulse frequency and width modulation and also that the supply 
circuit which is very similar to that of Yoshikawa has certain limits as to the current of 
the main switch, the energy stored in the reactor and the frequency at which the switch 
is operated and how they relate to one another, therefore it would have been obvious to 
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one of ordinary skill in the art at the time the invention was made to incorporate the 
frequency modulation techniques, and system current, voltage and frequency limits of 
Hwang with the system of Yoshikawa in view of Peron for the purpose of better system 
control and increased system security by protecting system devices with said operating 
limitations. 

8. Claims 7 and 15 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Yoshikawa (JP 08-205539, filed 1/18/1995, dated 8/9/1996) as applied to claim 1, or 
alternatively Yoshikawa (JP 08-205539, filed 1/18/1995, dated 8/9/1996) in view of 
Peron (US 2004/0113596, filed 3/8/2002, dated 6/17/2004) as applied to claim 2 above, 
and further in view of Chinomi et al. (JP 10-174428, filed 12/9/1996, dated 6/26/1998). 

Regarding claims 7 and 15, Yoshikawa and Yoshikawa in view of Peron both fail 
to teach: that the boost reactor inductance value reduces when the value of the current 
flowing into the boost reactor is increased. 

Chinomi et al. however, teaches: the boost reactor (Fig 1 [2]) inductance value is 
adjustable according to the load current (Paragraph 33). 

Chinomi et al. teaches a conversion circuit similar to that of Yoshikawa and 
Yoshikawa in view of Peron, also with adjustable switching frequency, therefore it would 
have been obvious to one of ordinary skill in the art at the time the invention was made 
that the inductance value of the boost reactor of Yoshikawa or Yoshikawa in view of 
Peron be adjustable according to the load current such as that of Chinomi et al. for the 
purpose of increasing power transfer efficiency. 
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Conclusion 



9. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Stuart Hansen whose telephone number is (571) 270- 
1611. The examiner can normally be reached on 8-5:30 Mon - Thurs, every 2nd Fri 8- 
4:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Karl Easthom can be reached on (571) 272-1989. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



Stuart Hansen 
September 15, 2007 





